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Detailed Action 

In response to the applicant's arguments of 10/04/05 the examiner withdraws 
the prior office action rejection and includes a new rejection here based on newly 
cited art. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action^ 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiu et al. (6,777,340) in view of Chen et al. (6,887,783). 

The claimed invention is directed to a bilayer hardmask used to manufacture 
a mask, which can be implemented to pattern a resist on a semiconductor wafer. 
The bilayer hardmask can have two layers- a first hardmask layer 28 and a second 
hardmask layer 30. The first hardmask layer 28 may be carbon and can be etched 
selective to the overlying second hardmask layer 30 and an underlying absorber 
structure 20. In another embodiment, the second hardmask layer 30 is a 
transparent layer of SiON, SiN, or SiOsub2. The bilayer hardmask allows for a 
thinner resist to be used during fabrication of the mask. 

The bilayer hardmask 26 is formed over the absorber structure 20 and 
includes a first hardmask layer 28 and a second hardmask layer 30. The first 
hardmask layer 28 may be a sacrificial layer of carbon. Carbon has a high 
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selectivity to the desired materials of SiON and SiN for the second hardmask layer 
30 and the tantalum -containing materials used for second absorber layer 24. 
Furthermore, carbon is desirable because it is easy to remove after the (sacrificial) 
layer is no longer need by exposing the carbon to an oxygen (O.sub.2) plasma. In 
one embodiment, the first hardmask layer 28 is approximately 70 to 100 
nanometers of carbon, or more preferably is approximately 80 nanometers of 
carbon. The first hardmask layer 28 may be formed by physical vapor deposition 
(PVD), such as sputtering, PECVD, the like or combinations of the above. 

Chiu et al. teach a method of using a mask in a method of patterning a silicon 
based layer for semiconductor devices having ultra-small devices feature size by 
applying an etch process, comprising the steps of providing a silicon based layer; 
depositing a first layer of hard mask material over said silicon based layer; 
depositing a second layer of hard mask material over said first layer of hard mask 
material; depositing a layer of Anti Reflective Coating (ARC) material over the 
second hard mask layer; coating an ultra-thin layer of photoresist over the layer of 
ARC material; patterning and developing the ultra-thin layer of photoresist, 
creating a photoresist mask having a pattern of openings that ahgns with a pattern 
of openings that are to be created in the underlying siUcon based layer, said 
patterning and developing comprising methods of photohthography, E-beam 
hthography and X-ray Hthography, thereby preventing tilting of the patterned layer 
of xiltra-thin photoresist which is further enhanced by the ultra 'thin nature of the 
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layer of photoresist; etching the layer of ARC in accordance with the pattern of 
openings created in the layer of photoresist; etching the second hard mask layer in 
accordance with the pattern of openings created in the layer of photoresist; 
removing the layer of developed photoresist and the etched layer of ARC from the 
first hard mask layer; etching the first hard mask layer in accordance with the 
pattern of openings created in the second hard mask layer; and etching the silicon 
based layer in accordance with the openings that have been etched through the first 
layer of hard mask material, thereby creating a pattern in said sihcon based layer 
for semiconductor devices having ultra-small devices feature size of 0.07 mum or 
less. 

And wherein said first hard mask layer is a sihcon nitride layer with an 
underlying layer of silicon dioxide. 

And wherein the second hard mask layer is sihcon dioxide or amorphous 
silicon. 

The teachings of Chiu et al. differ from those of the appHcant in that the 
apphcant teaches (claims 1, 8 and 15) that the first hardmask layer comprises 
carbon. 

Chen et al. teach (see claims) a method for forming an interconnect structure 
on a substrate, the method comprising the steps of: depositing a dielectric material 
on the substrate, thereby forming a dielectric layer, depositing a hardmask material 
on said dielectric layer, thereby forming a hardmask layer, said hardmask layer 
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having a top svirfaceJ forming at least one opening in said dielectric layer; filling 
said opening with a conductive material, thereby forming at least one conductor, 
said conductor having a surface coplanar with the top surface of said hardmask 
layer; depositing a first material on said conductor, thereby forming a first cap 
layer, wherein said first material is deposited by a high density plasma chemical 
vapor deposition (HDP CVD) process; and depositing a second material on said first 
cap layer, thereby forming a second cap layer, wherein said second material is 
deposited by a plasma-enhanced chemical vapor deposition (PE CVD) process. 
Chen et al. also teach (see col. 6, lines 8-24) 

Hardmask layers 113 and 120 may be formed of any suitable dielectric 
material. In one preferred embodiment, hardmask layers 113 and 120 are formed of 
silicon nitride, and preferably have a composition of about 30 to 45 atomic % silicon, 
about 30 to 55 atomic % nitrogen, and about 10 to 25 atomic % hydrogen. Most 
preferably, these silicon nitride hardmask layers have a composition of about 41 
atomic % silicon, about 41 atomic % nitrogen, and about 17.5 atomic % hydrogen. 
Alternatively, in another preferred embodiment, hardmask layers 113 and 120 are 
formed of siUcon carbide, and preferably have a composition of about 20 to 40 
atomic % silicon, about 20 to 50 atomic % carbon and about 20 to 45 atomic % 
hydrogen. A particularly preferred composition is about 27 atomic % silicon, about 
36 atomic % carbon and about 37 atomic % hydrogen. 
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It would have been obvious to one having ordinary skill in the art to take the 
teachings of Chiu et al. and combine them with the teachings of Chen et al. in order 
to make the claimed invention because photoresist, which comprises carbon, is used 
to pattern the layers and is readily removed. 

AppUcant's arguments with respect to claims 1"20 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the Examiner should be directed to Stephen Rosasco whose telephone number is 
(571) 272-1389. The Examiner can normally be reached Monday-Friday, from 8:00 
AM to 4:30 PM. The Examiner's supervisor, Mark Huff, can be reached on (571) 
272-1385. The fax phone number for the organization where this application or 
proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http-//pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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